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(54) DATA PROCESSOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption by reducing the leakage 
current during standby of a data processor. 

SOLUTION: Plural sequential circuits in a CPU + core 114 are constituted of plural scannable 
flip flops and plural combined circuits. The data of those flip flops are successively scanned- 
out and saved to a ferroelectric memory 110 by the control of a control circuit 103 before 
transition from a normal state to a waiting state. Data held in memories in a cache 122 or an 
RAM 127 are also successively read and saved by the control of the control circuit 103. and 
a power source switching circuit 146 is controlled so that power supply to those inside 
modules can be interrupted. The power source switching circuit 146 is controlled so that the 
power supply to those inside modules can be resumed before transition form the standby 
state to the normal state. Those saved data are successively read out of the ferroelectric 
memory 110, and written in the inside module which holds eacn data. 
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rtgfSir-^ &iBjgtr 3 t § *Wc_bE* Vffl 
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<£>E1tlff^-l;r_kK^* — >-*^^r-w>r f-tZk 

**-tl/Tt? b-fZ>hi*\^ ±E«»oE1** J F-t2:±E 
* ^ o y ^ *w*&i--5 J; 5 i-±E^ 
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[0 0 0 1] 
[0 0 0 2] 

WAmmvtn^&z t # <nmm i mtj*&M-r% c t xh 
[ooo3] mn, ?-?>&wmw*m^%w&<Dft 

[0004] ^<Dft^i/^-;u\z.M^zmmmj±&m 

ihU m<>X9*v9&&m&\>Wlft*#±^Z*9l' 
[0 0 0 5] ^-^«f^B^««ffiirfes^#{2:. 

im&Lx^fcffim&iR&zitztiMz^ 



LT y U«H\ *:*UwJ:5iH 
[0 0 0 6] ^(DfztfXD—KD^fyb Itv 7*— *#y® 

^*Bi*p+s*ifetli*$nrv^ 0 fll&tf, Huns 
*\ r ^ tr- k*I6» Lfc 5 o %«*wbniKj 

10 ED9 5-3 8, 1995-06, pp. 9-1 

5) &m 0 

[0 0 0 7] 3=fc, *ifi-Ctt, l^l^<DflJ«tt*r*Mt 
p^^ey L"C(iEPROM^EEPROM^FL 

•att^y^ey fcu-c. 3fi»i«fM^y (fram) a* 

20 atot§t^-5o FRAMte, ^««tt-e*>Sfc«), 

- ^ * y <o mt« £ < xi* <5 tm xtz 

<, DKAMkm^<DT?'KXtifm$: : &ls. S 
R AM t it^5 <t , zkttlcir /uffi8WS/> § ^ £ ^ 5 *iJ/£ 

Rtt»*l»^*yj (IM^^*:?*— 7*tL pp. 

2-2 6 0) Mor^ 

[0008] ^>r ^pr/pir^^H^i^*)^— ^ 

-VOill, ^>T ^p^Pir^i^o^M^. MMffim^ 

mzthtzmmcD?}) y?-?* y?xm&i^ 

y y ^ p y ^ici^i-e ^ 3r -y ^018**1-6 J: 5 i-fc 
[0009] r wfi^^|iiK(^ttBttai*Ka^fT 

5*ificD^ffi^LT, »M§Sf^h0KBI ST 
(Built-in Self -Test) 
so 6o B I STfctt^n-trjyi^^rtjKSixfcioW^^aL 
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TOlMBlCOV^Ttt rA Tutorial on B 
uilt-InSelf-Test Part 1: 
Principles] (IEEE DESIGN & 

TEST OF COMPUTERS, MARC 
H, 1 9 9 3, pp. 7 3-8 2) TA Tuto 
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Part 2 : App 1 i ca t i on sj (IEE 
EDESIGN & TEST OF COMPUTE 
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[0011] 
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[0 0 16] U^«B»T-fi. ±Eii 

20 [0 0 17] #1^ _b 

[0 0 18] 

[0 0 19] <«W^HJfiW?l!?ffi> 

(1) i^H^«E^ 
[Hl-C\ 1 0 1 tt. ^nnyfa- * 

so Sr«i". C*tfl-o(D*a«*«liI* (y^^) ± 
(^«c^ttTV>^ 0 W^P^ytWlOll:!! 
CPU^Tl 14h ^ y 1 2 2 RAMI 2 
7^K»t5>ttTl/^o RAMI 2 711, ^O^^n^ 
Ptytl 0 1 <n3Ltm<0— Ut 

fc^. CPU^Tl 14^fif6f-^^t^ 

RAM \z£*)m^L£frZ>o ^tr>M2 

2(1. RAMI 2 7t^tOi^lXI/>?il/^^RAM 

[0020] CPU37 114H ^<n^?4 
mm<DMMX^ W^P***ia«U*:ROMf±. C 

[0 0 2 1] fty#P[H]8gl 0 311. W^P^ntytl 

so 1 Sr#^ffi^femi-, ^^P^PtytlOl* 
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^122^ RAM 1 2 7 ^rtft7-^*^^^ yf 

1 1 2^lt9it^^y 1 1 o^iSiBS^So w 
<n¥fWmi¥<Dtitb\^ ^P^t«l04i:r^l> 

!)1 10, -7^112, B I STdlKl 3 2/£ 

»*«aB«JO#^.IilBl 4 6^«»rS*5„ W^p^ 

fi[H]8 14 6 fcflW S*. 3MJS«*M ^ y 1 1 0 fcii 

8SHfcrt»^Sr±IBCPU3ri 14, 

^.12 2, RAM12 7C/^^>f7f 112^tT 

[0022] ^simffc^y 1 1 of*, * n^nir 
^yi40^f-^lM^o rrx, » 

[0 0 2 3] * P y ^*riliai8 10411, ffl«[HBg 1 0 
^^-/M-, ^tV^i^ilOjjgl 0 7^LtftJ& 

5/im o iof^ btofttom* m%?*y# tmcffiis. 

»(Df^h^py^TCLKS:ai*U WK10 3 

LTI^S, W ^P^Ptyfl 0 lrt^^rttt* 
>K ^^TliCPU^n 14, ^t7->^12 
2, ^fc|iRAM12 7l:, ^<£>^* ^P^£*iitR 

[0 0 24] * ny^^IaJKl 0 4 tt, -v^p^p 

ptytioirt©, SIHWIhIKi o 3«^<&rt8lWv^ 

— /K *flcft|^«:. CPUP7114, ^r>al2 

2, rami 2 7, mmn&**y 109, >^ 

fll2, B I STlUSSl 3 2-^Oil^^ P^CLK 

<o#^«:Mf*lsm 0 3^sij«^)T-effJti-So 

tf>|C, CPUP7114, ^i-7^12 2, RAMI 
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2 7*£<D X MlptHlKl 0 3^^^rt^^^^HCil^ 
^ p CLK^ P ?/^^[HlK 10 4 frhW&Tt Z> 
Jjftl 0 712, mmW&r 03i:I«^ny^CLK^ 

p y^ftdiiaisi 0 4^fc#w&i-3«-fi*i si^im 

[0 0 2 5] mS^jO 9 #;Ue]S§ 1 4 6 l-^, ««»ff JB 

(dwmi 4 7 ^#^B#ffl<7)«^ 148 {^n\mmmL 

Bl 4 6HU Y^Dnyta^ 1 0 1 J&^#»ttffil- 
10 ftofc£#l:i, ±|EC PU^T 114, 

2, RAM12 7^ffiffl«^^ fH«|§]&10 
3i:^ny^4«l 0 4J^6DF*lSfW ^ -/I— <D 

«fl(ttlfr«rfHffl§IK 1 0 3^»J»<oT-Cffil:i-5o 

fctf), CPU37114, ^t^^l2 2, RAMI 

2 7, MsmfM^y 109, ^*-r 7fii2, b 

I STUIB&l 3 2*f£>. ftMBIlKl 0 3^Py^4* 

il4 9ll fflffl\3&l 0 3 t^ny^^fiRlHlKl 0 4 
1 4 7 ^ttESiJU-CRttfctLT 
20 l>6 0 fe;fc!, M*[HJ3§1 0 3 ^Py^iWKl 0 4 

;ft,6 Q J^_b(-J:«9, v-f^p/D-tyiMOld^M 
«lw*><5M. WJfflHsIKl 0 3 t^n y^^HIjei 0 4 

[0 0 2 6] -«^- ^^*« Srt**^ 
^v^a-y^liROM^RAM^^y^D^M 

iif-^Mgt^isia*)f^6o aim cp 

UpTI 14117^^^"/^$)^ ^Mrs^a 
112 RAM 1 2 7*3-^ P*i?3.— /l"t?#>6 0 
[0 0 2 7]*IWlm CPUPTIH^J; 

[0 0 2 8] B I ST[UiSl 3 2 fir. (7)^^ ^ p /Pt 
y J 9r0> s r7. Y*'***4 112 t3*R«^*y 1 
so 4 OSrffifl3LXfT5 J:5(-^oT^6 0 ^r^^, 3fi^m 
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rfcJ:OTiif)li»t6CPU37i l 4frh<offlk<o 

[0 0 2 9] (2) rtW-^— 

(2 a) fimibfN>jBn 

fK^tf)^i£(4. B*L*^(fc©:/Pir:y1h^e>ll 1 0 2 

I STlelSSl 3 2**&||1 0 8^*Ufx hBM6B# 
TE ST^r.CO*lJ#[H]Sgl 0 3i-^-^ibtt5o 
[0 0 3 0] El 4 «r#HB1-<5 SWUISg 1 0 3 X(4. 
®«II11K4 0 1^, f?iMf-^STP. fifths TAR 
T. f^HH*S*TESTtS«U ^tim^ft* 
Og:fa ^r^^" h"^->— >4 0 5 KljIM 0 3 Sr^UTii 

0 3rt^^^^5^lil^^^^n^[lI^(-fSi:T^^ 

$>i?-?m4 0 8£^LXfiBnr£ 0 20 
[0 0 3 1] Mr&m^te, ®«[HlK4 0 1 (4. ±ISfi«J 
m^ST ART Zgim-tZb. J£TF<oj;5l-LX. 5BB 

[0 0 3 2] ®®][Hl^4 0 1(4. jfci\ $fi4 0 2£r^L 
T^Py^^3t)#x.*y«*lHlK4 0 4iC, -r^h^n^^ 

x h^Ps/^<Ot*S#*illl 0 SSr^Lt^ny^t 
jftlsllg 1 0 4 lc0W&-t-£o * n y * ^J«|1IK 1 0 4 14. 

^TCLK^il 0 6*^L-C*JW0K1 0 3 1^-^x6 

t fcti-, ssssatM^y i io. /^^yf 1 1 
2, b i ST0&1 3 2m<v^ mnmm^<Dm^m\z 

[0 0 3 3] jg»[H]8g4 0 1(4. 40 

^4 0 5i^iiiB«jf^<DH*&**|4 o 3*iiLX*g*W- 

dfS^LX. SJWUB&l 0 3rt^i^i^£o|§IK«:fWW 
-T5 0 *i\ *^-/u»£iil»4 0 7^iliBili^fc 

[0 0 3 4] /W»jeiai&4 0 7lt £<£>ft**M 

MX(4. CPU^T 114. ^Mr* v'a 12 2, RAM 
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rt^v^-/W£5ttR-f6 0 *^3L-/U»£IeIK4 0 7 
(4. CPU^TIH, H^^12 2, RAM 1 2 
7*WJUfci:#l^ **v«vlri^ MS-^tsel 
1. TSEL2, TSEL3^IS4 0 9, 4 1 0. 4 1 
li^t6o ^-^^-/Ht^{HjK4 0 7(i. Ztl^tl 

<Dftu* i?zL-/i>x~<Dmmmm^T-fz> £ x% 

[0 0 3 5]r^h^P s/^M084 2 0 14, jijBtsI 

ND y — h 4 1 5 A. 4 15B. 4 15C£r^fU rtl 

f5r^ b^n^TCLK<h_LiEi?U^ Ma^T S E 
LI. TSEL2. TSEL3(7)-Oj5W^t^ 
5o C?LX. ANDy- h 4 1 5 A. 415B. 41 
5C(4. -?:tt-ettJ-*tJ6-f-5CPU3r 1 1 4. 
■>al2 2, RAMI 2 7/>>5il^£tL5£. ^tt^ttJI 
1 3 6. 1 3 7. 1 3 8 tr^LT, ^t^JC-f SrtSU* 
^a-zKlrXh^oy^TCLKl, TCLK2. T 
CLK3^«t6 0 ^5LX. ^tt^tt^rtSR*^^ 

[0 0 3 6] (2B) CPUariH^^^) 
XI4. *) #x[USg l 4 6 14 9^ LXil 

*ttfHBK*s#t»*iT/, ^p^4Mi0 4Hi 

1 0 7^^UX^$tt5il^ftf^^ny^CLKi-/S 

$SLX«jf£-r*o cpu^ri 1411 mfai^iljeib 

I 0 3^e>«ftl 3 6^^UXft*&^^5^^ h^P^ 
TCLK1 UXttfN"5o 

[0 0 3 7] CPUpTI 1 4(4. tirfrtetifflrtZ® 

[0 0 3 8] _tfECPU^T 1 1 4(4. il^tt^t- 
(4. 26^J:t;i 33^tt^Mtls ^t? 

->al2 2, RAMI 2 7 7^<OSc^tti lf-^D0 2 
*fcf4D0 3*£«-Bl!K ^0f-^5rI^^-O(^£ 

PU=iTl 1 4^f)^ffl^f-^D I 2£fc(4D I 3 t 
LXZtlZfth** 1 2 2^^c(4RAMl 2 7 (^ 

^ 1 1 8^fc(41 1 9^tttt|^tl6 0 CPU^T 

I I 4^A^*^fc^-#*fla^6***ttia«6^a 
«ifc$^iicpuari i 4^e>m^-r-<#'7 :f -^^ 
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[0039] *mm(Dtemx^ &m*\B\m$m<?>mFf 

mi-^*tbfc1S»(0^y s/^n^ (FF) 205 
Sft^fi^^lilK 2 o 8 
[0 0 4 0] KTttt, ffiWtftl:, «Mff|itt*) 
5/^7Py^MXMtW7 y y 7*7X2 yffrh 10 

113, 12 3 0>t*— *iBlw*Ll\, tSoT. fnJCy^ 

[0041] £tbic ^-iiij^disso^y yfyvyzrm 

■ffEIIB^y y7r7 0y^»dS, 8RNXM (ffiU 
<n^&WgMtt*$<o At>m 2 0 3f±AA^<y7 7 2 0 1 
»2 0 6llffl^y77 2 1 l^x-^*«^-r-5J:5 30 

[0042] r.^r% #^y ^7P^mt 
^7Py^FF [i, j] £:gu ^^^y>y^^ 

C [i, j ] t$t-fo 

[0 0 4 3].#7yy^7P^tt, 4 A;*J 2 ttiyt>£# 
U ^^V75/fS:Mt5 0 #FF [i, j]K 
fi> Mft^Py^CLKirr^h^py^TCLK 40 
1 i ^dS^tU^ttjR 1 0 7 4 fell 1 3 6 Ittt 

[0044] »sr»«*f ki*. (r1 DfTT k i ^^r-r 

^MfiiO^y y^7P y/*#-O0'>7 h ^*J7#%m 

/^*<fc5K»fF*-<5o i-ftfc>*>, 3-FF [i, j] 

fi, A;>J2 0 4£I&«9i^ ^FF [i. j] coffin 2 
0 711 WFF [i. j] JwS^ftStLfetH^ftl^Jlfl^. 
^b^lHIKC [U j] l£{Jfcie$*u 
^rS&aiHlKC [i, j] ^ll^FF [K j + 50 
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i] t^jes^^o **»\ ftffwM^y^Dj; 

^FF [ K 1] ^ATtlii. CPU^Tl 1 41^*1 
2 6*fcfil 3 3^fcH^U*t^^ yfSr^ltAA 
StiSr-^Ol^y hT-fc6c #frc5oa^^^y 
7nj/^FF [KM] ^ttiytlfi, B^b*^*-* 5^ 
EMSt^LT'** 1 1 8£fctel 1 9fc##£tL*« - 

5 it, aiWbfWfcifa, cpupTii 4rtw*st<o 

7yy7^7Py^20 5t *»<Z>ffl^:biti&3S|HlK 2 

0 8fi x y** 1 2 e^tcm 3 S^^^fef&^iafc-r— * 
(i»lXCPU^71 1 4as^fr^#*G i Stf>— oSrlfe 

[0 0 4 5] fc*5. ^-T^coJlHflFdlSS^^y 5/^p 

J¥HIfiS*«^i--5 7yy/7Py ^ftSr-ttbmMSJEJL 

iBI§I«ffi<£>A*iR2 0 3, 2 0 6»7y^7P>7 

2 0 3. 2 0 6 «(D7 y y /7D «y T^lfilSjlt^ 
TOt5M^7y y7 p 7Py7 P ^tX^07y 

[0 0 4 6] «±<fc»Wa*fc5M*6 <fc 51-, CPU^7 

1 i 4P^(Dii?iH]Kf±c punr-eMTt^-oxiiS 

CPU^7l HOlfftrWU flfflMKlBfc:*»£ 
*, t»«IUc«CPU^7 1 1 4«W 
0fl^*£^5;fc«fc*«5»£\ CPU^71 14^35 

^ffi*. 4*«Htttt^»»"r*ii:str<ocpu=ir i 14<d 

(D^P^^A||fTt^ffi^ib^^^P^P^^^5l#JI« 

yyy^ypyy^l^Mf*)^ WKHEE^ ^ (DC PU 
= T 1 1 4^#He$ttft<ft5fc, ^n^yy^ 
p y T^I^S $ tlfc ^ ^ f> ^ISaii 1 1 Lf 5 o - 
(DfcttXD, **l6<Bra*T?f±, CPUP71 14»t 

6m^*^r^firi-> cpu37ii 4rt^i«ifc^Jis^[Hi 
»tt»^&4*«tt«^<o»»«p^r±, mt> oiliest 
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[0 0 4 7] f^h^Pjx^TCLK1^7|)s/^7 

j*i"6J: SKIMPS. #FF CK j] 

fclfl, 7^hA*2 0 3«r*»)^ #FF [i. j] 

{ F F [N, 1] . FF [N, 2 

(FF [N-l, 1] > FF [N-l 

{FF [N-2, 1] . FF [N-2 
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COtU^j2 0 6li, ^FF [i. j] fcWiWtZtltitirt) 
|»FF [i + 1, j] imfeZtlZo tii*'<v7T2 
1 1— (IFF [N. 1] T^bFF [N. M] (D^tl^ftl 
(OttiMt^Z 0 6/^7* 6{-|Rl^LTit2 

, FF [N, M] } 

2] , , FF [N-l. M] } 

2] . FF [N-2, M] } 



{FF [1, 1] , FF [1, 

(DWm^ttitl^V^T 2 11 123^ 

[0 0 4 8] «lCtt«-r5ia««lff^WFJ2:f±. CPUn 
Sbf^irfi. cpt.^7 1 l ! 4i^co#]!iJ¥lelK^)7y 5/ 

^7P !/7 p W7 f -^*«*ia*^y77 2 1 ll^**^ 

1 1 2i^U-C3ftBI«^^y 1 4 0— iiiBSttSo ft 

43, jK±ir»^fcrta^-^«5tt*ffiu»f^f±. cpu 

3711 4 Ox* htt^^F^tffifflSttSo 
[0 0 4 9] EJL±d*64>^J:5^ *mM<DteffiiX 
fi. cpu^t 1 1 4rt<7)1SIS(D!ilIff[HlKrto1g^co^ 
y 2/^7P2x^Sr«SiJ:Sajt-r6«*|»2 0 3, 2 0 6 
i3j:tMH«ai&l 0 3ftfl\ ^f?^7yy7 p 7P^7 p 

4 2 0 *<Di&G>mtoft. :*lb07!ly^7Py^» 

5>©7!l^7Dy y^x~ * ^rtW^tS 

[0050] hmm^m L.xmw-rz> x 5 1-, 

5l-««LT^SC&fc*6. ^co^^^J:^, CPU 
l l 400J: '^F^*^—*^ 



;] . % FF [1, M] } 

[0 0 5 1] ( 2 C) Hmmfr* ^HIO — (D\H^*f 

CPU37114Hrt«7-^^ 1 2 3 MBKf 

ttiZti&k, /^^>fyf 1 1 2rt^/^7 p i/^tl 
3 0 fit. /^12 3 £riltR-r£ 0 1 2 3 ±<7)F*3g|$7 f 
-^fifflAU^^ 1 2 9{C»JWStLfe«. 7*-*^* 
20 1 2 8 £rii LTSBIWtfM 110 rt WrtSR/^^ 1 4 

2^(Ea6S*u ^i:»Si^ ; tyt/w7U'-i4 0 

[0052] :©^o/>^^^f y^-i i 2coib^(L 
SO^PIUBg 1 0 3 -Id J: «9 *J$i£;ft£o -r<efc>*>, WIhIK 

1 0 3m *^a-^»3eiHllS4 0 ?r>3fe^W^Lfc - 
irl^ MS^TSEL 1. TSEL2^fcliTSEL3 

(^<0«-ef3-fe hfl^T SEL1) Srilllt* 
It, ^f7 p l/^tl3 0Hffl^U ^12.3, 1 

2 6. 13 a^rtot^t l*^ hf3#T?J£:**£*b£--o- 
30 <7)y^ (^JT*I1/^12 3) £i!^£-£5 0 £^ 

ic x *7^— h-^>>4 0 5te, _bffiifi®lIe3SS4 0 1 ti*h 

(^flfttcpuan 14) a>e> 
^i/^^ i 2 9i^tt^$tt^^-r s ^^ii-c. 

Uv ? *^Sff»J ; ffll[H3^4 1 4 0 8^r^UTjljSK) 

-r/l/f^l/^tl 3 OMJ^ittRS 
tltc/<X±<Dft^~# (D&V&^&^'t&'te y hit 
40 f*7^ h^P^^TCLKI^IUXt^ILM 
U i|*4 1 6^UtH^I/^^ 1 2 9l««o 

1 2 8£^LT3£Km£M^y 1 1 0C 
1*39$'** 1 4 2 fctfc*&-t-£ 0 
[0 0 5 3] SMSWM^y 1 1 0tttti#l'$?** 1 2 
9^^0P^g|S^* 1 4 2l^^$tv^^S(5y f — ^^rrtSP 
1 4 1 LT3»K®*^ y ir/uT 1/-140H 
(H»c»#5&tfo r.o*#£*fcJu SiJ^SKl 0 3I^J:I9 
so ©J«Stt-5 0 i"ftfo*>, ©JWlHlKl 0 3rto*r— 
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0 jg«llHlBS4 0 l^?>^±ia^«»f^W 

*j&s3fiR«fM^y 1 1 0rt<Brttt'<;* l 4 2|:tt«S 

1 3 £T Kf* 4*0*4 1 2 £$4 0 8t*Utt* 
13H »#5&^lb^fc«){-je»SnSt. 
U»10 9S:^LT3ffl8«tM*y 1 1 0t«t 

6 0 r K^^ffe*iaiB4 i 2f*, 

ja*i-5iK»««^r K^**^* p ^TCLK 
!it/vru-l4 0l:Mti, £<&jftjB««0>*££ 

6tu-6o 3ft»«ff^^yffi!HWIilK4 1 3 £T H>^« 

[0 0 54] (2D) (D^Wf—^^ 
i 2 2tt, 3^ y >^£nT^5^i&OT^- 
fcfc(&^-*&«#^6^y&^£o -hfS^ctpi- 

ucpu^ti i 4[zM-r^mmmmmr^t^ 

*^yi/zi.l 2 2(D^n^^^--^^3i)@^T^tu5o 

i-fcfc>*>, ©JWIhIK i o 3 -eia. _hiscpu^rii4 

[Hj|g4 0 7*S*ty^al 2 2<7)irU^ Mf^TSEL 

2 4rttWU =r* YtxiyfW&mtk* 0 9 IS, ^ir* 

1 2 2WUr^ h^Py^TCLK2*«»t 
^y^l2 2l:^Ur^^n^/^TCLK 
2^W^^n^5^^^>-^^bT. ^-h^ 
-^4 0 511 P^v^zr— /W$!J^J[h1^4 0 6 SriBKl 
-f6o rC0(E]K4 0 6 1^ 1 2 2f*]<7)±f£rt 

1 4 4 fC^rt ^ 1 2 2 l:ft»t 5, Ski-* 
8c^mbS*S:lftl3jSU**U »1 3 5^U^ 
5/^12 2««« ^rtr>^12 2 

rt^rtas^-*^;* i 2 6fc:R*.tti**u cpu^t 

i i 4<Dftnr-# hmmz^rmmmftt^v no 

yi^^ 1 2 2<Ort»«jfi«. W:M«RAM1 2 7 
[0 0 5 5] (2E) RAMI 2 7 (T^g^— *<Oiii& 



[0 0 5 6] H3Sr#fiBi-6tw, RAMI 2 7lt ^ 

£?t5 M<OXJl'*y7T 3 0 1 TK^7^f 3 
04h ffl^y77306^^f« o OR^-h3 
0 7, 3 0 8. 3 0 $<D&*K\^ ii^IKjfW-^ n y 
* £/&[h]&§ 104/i^il07^ LTii«ftf1^ p 2/ 

10 hgj^coil^gjf^^^fltt-. 0 3^ 

hmi 0 6^Ltf^ h^n^TCLK3«$ 
tiZo TK^?yf304l:», afltofWK**)!* 
SWlH&l 0 3a>£>> 7mt^#TK^14 

[0 0 5 7] T K 7 JX^- 3 0 4 fit. fH»lHlK 103 

ftiJ^IlHlSSl 0 3rt^^;t^n>5^yi?/M^T Ft"* 
20 14 4^t6 0 ^*yt/W7l/-3 0 3(l, f&iJ^PlH] 
K10 3^^«Sl 3 5^:^UX-^xe>tb6^*^##^ 
^S*-e*>6^*. A*^y77 3 O 
x—^&T K^9yf 3 0 4^^^T K^^tttlwt 
t5"C4V^#lctt, 7K^7S'f304^ 

-To 

[00-58] 773 0611 S!WteJ38 103^ 

U^^^6<k^, ^ ^yt/V7l/- 3 0 3fabWifytti 
30 £jft,fcx-*&, ORy-h 3 0 9CA^^67^h 

Xffii9i&^ 3 3tcU^i-6o A*^y7r3 0 

OR^- h30 7lcA;^£*L<5'7 L * h^^T 
CLK3MU, ^-#/<*l 1 9_L<£>x-*£{£ 

[0 0 5 9] ^oT. #^ttf^B#l-l*> **9*A'T 
1/-3 0 3 fctel* £ frfry*— # 1 3 3 

it^^y 1 1 oi^iiis^tt^o **3, ai-sfe^sa 
40 «»f^<o«F^«. ^ ^ y -fe/wr 3 o 3 1 1 

9, A^3^ 5/7730 1^ ITM^^f ^7 
Kl/^7^f3 04^t7 KUX^Hi^fEtgi-6 0 
[0 0 6 0] (2F) «K#ril&wa». f^h^P^ 

ffllWIelK 1 0 3 t?H ^7-h^^-V4 0 5lt jgib 
E1K4 0 1 ^ib^ilEii^ttf^^^iS^LX. ^ 

/5^Tlfc^-C% «»J^[h1^4 2 lSriUHB^fc 
*^«I4 0 8^fCeit6 o mM»[HlK4 2 1 
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1 4 6 K«S«ffi0>3EJES:i» 14 5 ^lt^*« 0 

mmvwwz-m&i 4 en. z.<omi 4 sizxznmx 

&ii#!U JS«, CPU37114, ^^5/ 
>^ 1 2 2, RAMI 2 7. /<^>fyf 1 1 2. 
SfM^U 110, B I STlelKl 3 1 ^<&«iBttl&«: 

mMi>m&istix^z> 0 10 

[0 0 6 1] >4 0 512, ifrKftrtSBT* 

-*<&£T<aiffi»a^:Tt*££, StblUK 4 0 1 
^TSrilfcU jfittlBllMO ltt* Z(Dm$v£'§:rt% 

Sr«*qU ^<d?u *,#$}Q&jL®ffllSR4 0 4te, * 

[0 0 6 2] (3) rtglS^— ?<Dmi& 

(3 A) maR^^f¥Mj:li]«lbf^oj&n 20 

Kl 0 3^SHKjm-^START^-^^.^tt5<h. fiftlS 

-r^o c^^^cDsij^iiissi 0 3<z>tMm> mmv&t 

[0063] ®sj{hiss4 0 m, 9g-t. mmmffaimt 

y^<o*j*«rsf*u enj(iisS4 0 m, 30 
h^v/>4 0 5{^mmm^(om^^B4 0 3*51 

[0 0 6 4] ^r-hvi/-y4 0 5ll ±IE[U«ffijfE 
^BB*ft«*^jS:»UX, m»'J^[U8S4 2 lSrHtWifP 

(7)fc^|Cl4 0 8^lXig|!)t6o m«»[HlK4 2 

ei4 6^maR«ffi<DaE3Es*pwR*j»i 45^1 

T^*i"5 0 0 S^IsWg 1 4 612, ^tl 4 5 40 

i-J:5«ai«3E5*PWRlJ:«o-Cii«»if^ffl<o««i 
4 7£iitRU CPU37114, y^a. 1 

2 2. RAMI 2 7, /^^>f?f 1 1 2, 3ftfS«fM 
*!I110, B I STiaiKl 3 l^<0«Sfla&4rSH-t" 

[0 0 6 5] ^^a-;Ujg^[H]l84 0 7il[p]S 

[HlSS 4 0 7eoftfft2, 5S81!i^NPi:lRli:-e*>*), 
h^n-/^^[ElB&4 20(IJ:^f^h^^TCL 
K1HTCLK3 J&mffikfti* $ ^6 - t \Zf£& 0 50 
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[0066] Ob) %mm#**v I I ONCOSIS 

— h^i/— >4 0 5f2, ®Sb[UK4 0 1 frh<o±M 

mmhfc<omteftmz.fc%- lx> y mvibi 

B&4 1 3 £T H^*£j«I§Il64 1 2Sr*|4 0 8^tX 
UUf^r^ p ^TC LKtcraJWLTl**) 5SU 

«4u «io9^ixiii^^y 1 1 oc« 

i-5 0 TK^iM4 12(l R*ULibflsG>fc» 

tmc<. $mmfc* * u -t^r i>— 1 4 o ft<om& l 

LTlHKfc*£U j^l 3 9*#LT»SS«*M : *yizA' 

ri/-i4oiuMt«. ^Ht, WMMM * y -t? 

/WTU-1 4 Oi-^^ttfert^-^^^rtt^^-r 
-^^iSiTOfc HI Cliff T»|(H^R^uistt H rttt»<* 1 

4 1, 142. 1 17^LT^^^f^f 112^0 
A^l-^** l l 5l::K^astt§ 0 

[0 0 6 7] (3B) CPU37114, ^t^^al 
2 2. RAMI 2 7^(^jtig-X — *GDS^i£#- 

m&thfttitv)'**** i 2<z>»fm* wfmnk\ 

0 3(a^iJ«l$^ o ii»»^i:*^»«C«9. MVP 
0K1O3TU ^f-h-7">^4 0 5ll ±IS^®j[e] 
g§4 0 1^6^*«lffOB#ft^^J4?»UX', **ov 
KSiWifM^y 1 1 0^b<Z5»*[JtOjS»9 f -^^A*U' 
1 1 5{^*&StbS^>f ^^OTLX, U-v? 
X^IE»J^I[h3K4 1 4**14 0 8*^LT[eHt»ifls<D 

fc^t-jBid-r-So ^<n®&4 i 4#, i i 7±<nm 

^^TCLK^lUXl^tMU i416^ 
LTA^t/^^ 1 1 5 Mtfc*&1-£o A^l^^^ll 
5fl^60ir>y hfffl^Slt, ^1 1 7*^UXJlg 

f-l 1 6^tt*&"T-5o ^^"/H§»4 0 7f±. # 
^S,ft(DB#^^mi-. ill 1 *^UTt±i^i-5ir 
hf9 *T SELL TSEL2 *fd(iT SEL3 4r±J* 
-f-^ds, ^tt^ettoff tli^yi/f^i/^tl 16CU 
htlZ> 0 v/^l/^tll6lt CPU37114, 
^rt'7^122, RAM12 7HSl«Silfc^ll 
3, 118, 1 1 9*4»1 1 1 rt>etH«f&£;h/C^£i?tx 
^ Hf^jScxa^So r^LTs cpu^tii 

IT, CPU^Tl 1 4^f^I^7 ?? -^^[Him$tv5o t¥ 
oT, CPUn7114^ilt iBBttlB^a^S 

Bmf^ffi^^t), cpu^rii4(^, *<ottf8**& 
[0 0 6 8] HyVa 1 2 2^?>iiiBStufc 
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TU- 3 0 3 (03) \Z&%&<£tlZ> 0 Hy«>al2 
2, RAMI 2 7^0^S|Jf-^^ll!SI:^feom 
1 0 3 tffi. ^f-hv^4 0 5^ -^o 
^S(»|h1K4 0 6 SrHltKOfc*5)^je»-r^o - 
(D[E)J2S4 0 6^ m'&<Dtchb\mWltStlZk. Bl 3 5 
^lXS#MI^$:^t 12 2, RAMI 2 

7 6 * -CiKBftfF (D m t S ft S o 

[006 9] (3C) 10 

(HH8^Ti"6^. &®J[H]fe§4 0 lW§]«^T£:i§*n 
U jSUIelllg 4 0 1 tt. Z.<Dm*n*&ttZ>k y 

Kl 0 4ld^ p s/^^0#^.SrB*i-5p ^o^t 

C ilO 7^UCPU^7 114, ^-r yi/a 1 
2 2, RAMI 2 7-(Cl^Py^^«U^^ 0 

manif^s^T-rs. 20 

[0 0 7 0] (4) X* hlkf^ 
SWtttWfiB I ST0SS1 3 2*ffll^Tff5o l*l5£# 

BB-^Slz:, ir/w^x h£2Sj[II&g5 1 6fi. BK*Lft^ 

^»0^d-fejy^f>jg»«-^l 4 3&gtt££, «1 
0 8i2U, xx h»ff<oHtt»**rHl , t I <o»!l«iig 
Kl 0 3|:feiP)«o SJ#P[§IB&1 0 3tH &»[h]&§4 

out z<DT*bmm7i<fci&®{,x. ?ti*,?m*) 

fcRWIfcU ?uy?<nmvmtt?vy?±f$Lm&\o 30 

CPU=xT114, =^tr>^122, RAMI 27-- 

;b<9U:, H^n^^TCLK*S*J»lHlKl 0 3*3 J; 

tmVmfc**}) 110, /^>fyfl 1 2fc#W&£ 

[00 7 1] «4#P(Hl§S 1 0 3 -eti, j&gj[e]&§4 0 1 fi, 
^f-hv'>-y4 0 5ll B I ST»J«IIhIK4 1 9\C 
xx Mfcf^OBBttSr^i- 5o r<0[|]&4 1911115 
O^LTir/i^x;* h^f- h-eS/VS 1 4iz*$L,X 40 

•v>^5 1 4#, 1 0, 5 0 4, 5 0 5, 5 

11, 5 1 S&m^X 5 0 9, f*jg|^X 
ffl*W»HIK5 0 3, 7"^^5/7r 5 0 6, — ^ 

jhssis 1 3, ^aj^^w*««i(ai]iS5 1 9<Dmw*n 

xx h^^~^-^w»*5«l$»SrlilB»c«*L, 
«**|5 0 8S:aLTrt«fR^W*©]«l|Hll8 5 0 3 fcSt 
■To rtas^xtH^SiJ^IUK5 0 3(1, ZOTXb'**— 50 
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te, 3SRm#p<^y l l 0rt^^^7^ h^" 
tig-eft, ^(0/<5/7 7f««i*^^y iio^ 

[0 0 7 2] 3*R«fM*-y 1 1 0— OCCDxX 
-vo»*a*fi»J«iiaiSl 0 3IU:«g^T<7)J:5l-fT 
;b*t6 0 $W0KlO3TU ^7-K'>-y4 0 5 
fi> m«flo<*!/fMMaK4 l 3^7 K^4*HK 

4 i 2^-7 :: -^#^5A^^fc^t^»-re 0 £*t&<oiHj 
tmmi^ immfct^v 1 1 o^#ux»#^s* 

*fltj(&^So - 5 LT, B I S T(h1S§ 13 2 rt<0rt«H 

^w*sj»iHite5 o 3^bin^teii$^xx h/^- 

[0 0 7 3] »[El^l0 3m 7? : -hvv/->'4 
0 5 ft, ±8B»»Ox* K/^-^<Z)#*K*fLT±fE 

mmmfo**}) 1 1 o-ot^^»«to 

ff^ j ey««PlsI*4 1 3i7 KU*£jtJtlHll64 1 2£, 

\mm^<om^tnm^ mtn{t**v hoc 

^yt/i/TU-l 4 0C##ii^tbfci— o(DrX h/^^ 

[0 0 7 4] lW@^10 3m ^7-hvy->4 
0 5tt, ±12— ocDt^X hx>^->^3feH^^x — ^ 

v ? x^M»J«[H]^4 14$:, HKmb^O»fr^RI«| 

c, 7^ hmft<otLih\z.$m-$-z>« \si?x*3immw® 

SS4 l 4(1, SMHMM-=ej; l l 0^tR*ttl4*i,fc<B 
5>'7 f -^^Ji*)^«:A^U'^^j»4 1 7^ttfg 

6CPUn71 1 4(D^7^ h^lHlK^ LT^K^f 
^v ? ^.-/Wffi^(H]8g4 0 7tt, 7^ h»fp(^fc^ 
Cjegr^tt^^> ^<7)CPU^71 1 4^xl^L, ±ls 

T 1 1 4 {^Mtj-tZo **5 X a^f^ h»*^^a- 

[0 0 7 5] r 5 ux, 1 1 QfrhWify 

7114I«M^^ f^h^nync 
LKl^CPU37114C«JMo CPU^Tl 
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^rtW^tS, "t-T*(^-</cJ: 5 cpu^rn 
4ICJ1 «»<07y y^ns/^Sr^Jieu *fte>#« 
♦*^6rttt7 f --^S:»H*K^ttlU. fc5VM«:ftbtf):7 

[ooze] mmm»i 0 3it .liet^ 

JWW^Il H2(Oft7yy^7P^FF [i. j] 
Oii^BlfWo^D jy^CLKeDA^*^-l 0 7 Cli? y 

7=- * A*** 2 0 4 fctf- 1 X mm £ *tfc»**»3lia 

&§c [u i-i]«*^7y y ^7Ds,^i« 
fc«?)i:B2 -C««l» £ ft T i> £ wCQ^i^-r^ 

[0 0 7 7] MffSIKl 0 3(1 »oa 

tmCXfoZ* Z b IT, CPU^7114I1 
fcJS*^— ^ * W5^*r*tL-e*UB»c^^ 12 31: 

[0 0 7 8] ^tti^rT, httflsa* 

-g^fi. CPU^Tl 14^(Df^hf u ^(D^^y 

[0 0 7 9] MMWaifc 1 0 3 -Ctt, 

mmmft<nm& t mmc Lxmsnft* * y i^cojs^-r 

/ur u— l 4 0 <&5fcSSte«a><bte£ t) , «f»^f^ h/^ 
ftfc*fc. *tt^»+SliS«^-^^a/j:-5«B^S3S» 

SRi^^yt^r i 4 ouifiyssfts? 1 ;* 
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[0 0 8 0] H«l[elKl 0 3m h-vv—^4 

0 5ii ii^s^-^^atesffi^-^^ssw** 
y^y-t^r u- i 4 oic»#&*ftfc»i;:, ^±^>®j 
f£*«««fM^i/ i i o^flg^p^^iss^T 1 ^ b'< 
#->izttvxm*)M'to %<D»&TXh'**-'y\ztt 

y i i ofrbmikm&mtstizx?^ %mn&** ] j 

MWmte* 1 3i;TK^4«i»4 1 2&jgiH-£ 0 
14 1 ^lT/<^ 1 4 2i;if^£ti£ft6 0 B I S 

4^, /^ni *fr^xmfcm&£tiz>f&&7*-*v> 

^/<y7r5 0 6|:»^t5o 7-^/<y7rl!H0a 
S^fc^aF^-Vfl^-^ffifBWS 1 3iwJ:«9JE 
20 ft, SfeKi* ^^^W^ffl^lHliSS 1 9lrj:f9, 

j&*ftfcf&^JC'^-^t:tt^fflL*|*«3jgU BIS 
TEllSfl-tft^ft^JSflF^- ^ LT±E»ff*l» 5 

[0 0 8 1] Ctf) J: 5 #j»K«>*»-ef±, m$k(VT 

7s h^f—isifiB i sTtuKi 3 2frt>m9§mft* : *y 

1 l0^y7rS«i:iil«^, ^:^«. 

*&mmm&**v 1 1 ort^y7r««i:i«u 

STWl 3 2{Cig^LTteiS$ft^o ftot, h 
y^x Y^~$\^^ z T-$*: = r^ hM%t®&frt>B I S 

40 - ^ \^xm*) M-rms £vi>&z> Mzmmc 
[0082] <asw«>#»w#a. 

[0 0 8 3] (1) ±mmM<OtemXl^ CPU^TF^I 

<o&mFF®m&mifctz>±x<D'7y ^70^^ 

50 fce,^D«>a«U-C*5# x rftibO-SBW^WUT. 
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lit 5f-Ct)4i\ 
[0 084] (2) v^^^yt'a-njl 

[0085] o) ±ie^(7)^x^, &mm^ C 

[0 0 8 6] (4) ^m^M^ey 1 0 3(D«^^iCF 

LASH^^y &^<^ff3§t£^y &m\<^z>z 
mxhZo fiu ^im^^y io3ii m^mm. 
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